Overexpression of the N-terminal end of the p55gamma regulatory subunit of phosphatidylinositol 3-kinase blocks cell cycle progression in gastric carcinoma cells.
pRb and its family members p130 and p107 regulate cell cycle progression and direct G1/S transition in mammalian cells through interaction with the transcription factor E2F. Phosphatidylinositol 3-kinase (PI3K) is an essential component of growth factor-regulated pathways and plays a crucial role in the regulation of cellular proliferation and differentiation. It has been demonstrated that PI3K can regulate cell cycle progression via Akt-mediated pathway. However, the possible interactions between PI3K and Rb pathways remain to be defined. It was reported that the unique 24-amino-acid N-terminal end of the p55 regulatory subunits of PI3K is an Rb-binding domain and affects Rb action or Rb-E2F interaction. The 24 N-terminal amino acids of p55gamma encoded by a cDNA construct could compete with the endogenous p55gamma for binding to Rb, which influences Rb-mediated signaling and blocks cell cycle progression. In the current study, we investigated the effects of this 24-peptide on cell proliferation in human gastric carcinoma MKN-28 cells by means of cell cycle analysis, BrdU incorporation, and determining the levels of cell cycle regulatory molecule expression. Our results showed that p55gammaPI3K and the Rb family members p130 and p107 exist in MKN-28 cells, while the p110PI3K was not detected. Moreover, p55gammaPI3K was found binding to p130/p107 in these cells. We demonstrated that the introduction of the plasmid N24p55-GFP (harboring the cDNA for the 24 N-terminal amino acids of p55gamma) into MKN-28 cells caused cell cycle arrest at G1. Furthermore, we showed that the over-expression of the 24-peptide in MKN-28 cells decreased the population of cells incorporating BrdU and reduced the levels of cyclin D1 and cyclin A. These observations suggest that PI3K can regulate cell cycle progression and cell proliferation in human gastric tumor cells via Rb-mediated pathway, and that this effect of PI3K is mediated through a direct association with Rb via the N-terminal end of its p55 kDa regulatory subunits and modulating Rb-E2F interactions. Taken together with previous studies, our data provide a new therapeutic target in human stomach cancer. Strategies targeting PI3K signal transduction or the association of PI3K with Rb, or regulating PI3K-Rb interactions could be employed for gene therapy or chemotherapy of gastric cancer and other tumors.